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(54) POUSHING AGENT FOR CMA AND POLISHING OF SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polishing agent for CMP, which can be easily disposed of when it 
becomes a waste, can polish the surface of a substrate such as a silicon oxide film at a high rate without 
scratching, and can show a ratio of the rate of polishing a silicon oxide film to that of polishing a silicon 
nitride film of 10 or greater; and to provide a method for polishing a substrate therewith. 
SOLUTION: There are provided a polishing agent for CMP, comprising cerium oxide particles, a dispersant, 
a biodegradable additive and water, or comprising a cerium oxide slurry containing cerium oxide particles, a 
dispersant, and water and an additive solution containing a biodegradable additive and water, wherein the 
biodegradable additive is a nonionic biodegradable polymer; and a method for polishing a substrate, 
comprising pressing a substrate on which a film to be polished has been formed against the polishing cloth 
of a polishing surface plate and moving the substrate and the surface plate to polish the film to be 
polished while feeding the polishing agent for CMP into a space between the film to be polished and the 
polishing cloth. 
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* NOTICES * 

JPO and NCI PI are not: responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The CMP abrasive material containing a cerium oxide particle, a dispersant, the additive that has 
biodegradability, and water. 

[Claim 2] The CMP abrasive material according to claim 1 whose additive which has biodegradability is the 
Nonion nature biodegradable polymer. 

[Claim 3] The CMP abrasive material characterized by consisting of the cerium oxide slurry and the Nonion 
nature biodegradable polymer containing a cerium oxide particle, a dispersant, and water, and addition liquid 
containing water. 

[Claim 4] A CMP abrasive material claim 1 whose ratio (an oxidation silicon film polish rate / silicon nitride 
film polish rate) of an oxidation silicon film polish rate and a silicon nitride film polish rate is ten or more - 
given [ 3 each ] in a term. 

[Claim 5] The polish approach of the substrate which grinds the film which moves a substrate and a turn table 
relatively and grinds them while pressing the substrate in which the film to grind was formed against the 
abrasive cloth of a turn table, pressurizing it and supplying a CMP abrasive material according to claim 1 to 4 
between the polish film and abrasive cloth. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish approach of the substrate which used the CMP 
(chemical mechanical polishing) abrasive material used in the formation process of shallow trench separation 
etc., and these CMP abrasive material about the polish approach used for a semiconductor device manufacturing 
technology a flat chemically-modified [ on the front face of a substrate ] degree, especially a flat chemically- 
modified [ of an interlay er insulation film ] degree. 
[0002] 

[Description of the Prior Art] In current SU p er -**************** 5 it i s in the inclination which raises 
packaging density, and various ultra- fine processing technology is studied and developed. The design rule is 
already the order of a subhalf micron. A CMP technique is in one of the techniques currently developed in order 
to satisfy the demand of such severe detailed-izing. In the production process of a semiconductor device, since 
this technique can carry out flattening of the exposed layer thoroughly, can mitigate the burden of an exposure 
technique and can stabilize the yield, for example, in case flattening of an interlayer insulation film, shallow 
trench separation, etc. are performed, it is a technique which becomes indispensable. 

[0003] It sets to the production process of a semiconductor device conventionally, and they are plasma CVD 
(ChemicalVapor Deposition, chemical vapor deposition) and low voltage. - Generally the abrasive material of a 
colloidal silica system was examined as a CMP abrasive material for carrying out flattening of the inorganic 
insulator layer layer, such as an oxidation silicon insulator layer formed by approaches, such as CVD. The 
abrasive material of a colloidal silica system carries out grain growth of the silica particle by the approach of 
pyrolyzing a silicic acid tetrachloride, and is manufacturing by performing pH adjustment. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the polish rate of an inorganic insulator layer did not have 
sufficient rate, but such an abrasive material had a technical technical problem called a low polish rate in 
utilization. LOCOS (silicon partial oxidation) was used for the isolation in an integrated circuit in the generation 
beyond design rule O.Smicrometer. When a processing dimension makes it detailed further after that, the 
technique in which isolation width of face is narrow is required, and shallow trench separation is used. In 
shallow trench separation, in order to use CMP in order to remove the oxidation silicon film of the excess which 
formed membranes on the substrate, and to stop polish, the stopper film with a slow polish rate is formed in the 
bottom of the oxidation silicon film. Silicon nitride etc. is used for the stopper film and it is desirable for the 
polish velocity ratio of the oxidation silicon film and the stopper film to be large. It did not have the property 
that the abrasive material of the conventional colloidal silica system has the polish velocity ratio of the above- 
mentioned oxidization silicon film and the stopper film as small as about three, and it is equal to practical use as 
an object for shallow trench separation. 

[0005] On the other hand, the cerium oxide abrasive material is used as glass surface abrasive materials, such as 
a photo mask and a lens. A cerium oxide particle has a low degree of hardness compared with a silica particle or 
an alumina particle, therefore since a blemish cannot go into a polish front face easily, it is useful to finishing 
mirror polishing. However, since the dispersant containing sodium salt is used for a glass surface polishing- 
acids-ized cerium abrasive material, it is inapplicable as an abrasive material for semi-conductors as it is. 
[0006] Moreover, processing of industrial waste has social-problem-ized recently. Recycle is difficult for a 
CMP abrasive material, and the CMP abrasive material after an activity is discarded as industrial waste. Since 
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the polish particle contained in CMP abrasive material waste fluid cannot carry out sewage treatment as it is, it 
is necessary to separate it with waste water. Although dissociating from waste water is desirable also as for an 
additive when the additive is added into the CMP abrasive material in addition to the polish particle, the actual 
condition is deficient in simple separation technology. 

[0007] Waste fluid processing is easy for this invention, there is no blemish, it can grind polished surfaces-ed, 
such as oxidation silicon film, at a high speed, and the polish approach of the substrate which used the CMP 
abrasive material which makes the ratio of an oxidation silicon film polish rate and a silicon nitride film polish 
rate ten or more, and these CMP abrasive material is offered. 
[0008] 

[Means for Solving the Problem] The CMP abrasive material of this invention contains a cerium oxide particle, 
a dispersant, the additive that has biodegradability, and water. The additive which has biodegradability has the 
desirable Nonion nature biodegradable polymer. The CMP abrasive material of this invention can be adjusted 
from the cerium oxide slurry and the Nonion nature biodegradable polymer containing a cerium oxide particle, 
a dispersant, and water, and the addition liquid containing water. Other components can be contained in a CMP 
abrasive material. As for the ratio (an oxidation silicon film polish rate / silicon nitride film polish rate) of an 
oxidation silicon film polish rate and a silicon nitride film polish rate, it is desirable that it is ten or more. The 
polish approach of the substrate of this invention is characterized by grinding the film which moves a substrate 
and a turn table relatively and grinds them, pressing the substrate in which the film to grind was formed against 
the abrasive cloth of a turn table, pressurizing it, and supplying the aforementioned CMP abrasive material 
between the polish film and abrasive cloth. 
[0009] 

[Embodiment of the Invention] Generally cerium oxide is obtained by oxidizing the cerium compound of a 
carbonate, a nitrate, a sulfate, and an oxalate. Although high-speed polish is so possible that crystallinity is so 
good that the cerium oxide abrasive material used for polish of the oxidation silicon film formed with a TEOS- 
CVD method etc. has a large diameter of a primary particle and there are few crystal strains, there is an 
inclination for a polish blemish to tend to enter. Then, although the cerium oxide particle used by this invention 
does not limit the manufacture approach, as for the diameter of cerium oxide microcrystal, it is desirable that it 
is [ 5nm or more ] 300nm or less. Moreover, since it is used for semiconductor chip polish, as for the content of 
alkali metal and halogens, it is desirable to hold down to 10 ppm or less among a cerium oxide particle. 
[0010] In this invention, the oxidation style by baking or the hydrogen peroxide can be used as an approach of 
producing cerium oxide powder. 350 degrees C or more 900 degrees C or less of burning temperature are 
desirable. Since the cerium oxide particle manufactured by the above-mentioned approach is condensed, 
grinding mechanically is desirable. As the grinding approach, the wet-grinding approach by the dry grinding by 
a jet mill etc., a planet bead mill, etc. is desirable. The jet mill is explained to 527-532 pages of the 5 volume 
[ of chemical-industry collected works / 6th ] No. (1980). 

[001 1] The CMP abrasive material in this invention distributes the constituent which consists of the cerium 
oxide particle and dispersant which have the above-mentioned description, and water, and is obtained by adding 
the additive which has biodegradability further. Here, although there is no limit in the concentration of a cerium 
oxide particle, 0.5-% of the weight or more 20 or less % of the weight of the range is desirable from the ease of 
dealing with it of dispersion liquid. Moreover, as a dispersant, since it is used for semiconductor chip polish, as 
for the content of alkali metal, such as sodium ion and potassium ion, and a halogen, and sulfur, it is desirable to 
hold down to 10 ppm or less, for example, its Taka molecular dispersion agent which contains acrylic-acid 
ammonium salt as a copolymerization component is desirable. Moreover, two or more kinds of dispersants 
including at least one kind chosen from the Taka molecular dispersion agent which contains acrylic-acid 
ammonium salt as a copolymerization component, water-soluble anion nature powder, a water-soluble nonionic 
dispersant, water-soluble cation nature powder, and a water-soluble both-sexes dispersant may be used. 
[0012] As water-soluble anion nature powder, for example Lauryl sulfuric-acid triethanolamine, A lauryl 
ammonium sulfate, polyoxyethylene-alkyl-ether sulfuric-acid triethanolamine, A special polycarboxylic acid 
mold macromolecule dispersant etc. is mentioned. As a water-soluble nonionic dispersant For example, the 
polyoxyethylene lauryl ether, the polyoxyethylene cetyl ether, Polyoxyethylene stearylether, the 
polyoxyethylene oleyl ether, The polyoxyethylene higher-alcohol ether, polyoxyethylene octyl phenyl ether, 
The polyoxyethylene nonylphenyl ether, polyoxyalkylene alkyl ether, A polyoxyethylene derivative, 
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polyoxyethylene sorbitan monolaurate, Polyoxyethylene sorbitan monopalmitate, polyoxyethylenesorbitan 
monostearate, Polyoxyethylene sorbitan tristearate, polyoxyethylene sorbitan monooleate, Polyoxyethylene 
sorbitan trioleate, tetra-oleic acid polyoxyethylene sorbitol, Polyethylene glycol monolaurate, polyethylene- 
glycol monostearate, Polyethylene-glycol distearate, polyethylene-glycol monooleate, Polyoxyethylene 
alkylamine, polyoxyethylene hydrogenated castor oil, an alkyl alkanol amide, etc. are mentioned. As water- 
soluble cation nature powder Coconut amine acetate, stearyl amine acetate, etc. are mentioned. For example, as 
a water-soluble both-sexes dispersant For example, a lauryl betaine, a stearyl betaine, lauryl dimethylamine 
oxide, 2-alkyl-N-carboxymethyl-N-hydroxyethyl imidazolinium betaine, etc. are mentioned. A dispersant may 
be the thing of biodegradability. 

[0013] These dispersant additions have the range desirable to the dispersibility of the particle in a slurry and 
sedimentation prevention, and a pan below the 2.0 weight sections from the relation between a polish blemish 
and a dispersant addition more than the 0.01 weight sections to the cerium oxide particle 100 weight section. As 
for the molecular weight of a dispersant, 100-50,000 are desirable, and 1,000-10,000 are more desirable. It is 
because viscosity becomes high and the preservation stability of a CMP abrasive material falls, when the 
molecular weight of a dispersant is less than 100, the oxidation silicon film or a silicon nitride film is ground, 
sufficient polish rate is not obtained but the molecular weight of a dispersant exceeds 50,000. As an approach of 
making these cerium oxide particles distributing underwater, a homogenizer, an ultrasonic disperser, a wet ball 
mill, etc. can be used other than distributed processing by the usual agitator. In this way, as for the mean particle 
diameter of the cerium oxide particle in the produced CMP abrasive material, it is desirable that it is 0.01 
micrometers -1.0 micrometers. It is because it becomes easy to attach a blemish to the film which will be 
ground if a polish rate becomes it low that the mean particle diameter of a cerium oxide particle is less than 0.01 
micrometers too much and 1.0 micrometers is exceeded. 

[0014] On the additive which has biodegradability, moreover, (a) azaserine, an asparagine, An aspartic acid, 2- 
aminobutyric acid, 4-aminobutyric acid, an alanine, the beta-alanine, Alloisoleucine, the allothreonine, an 
isoleucine, ethionine, ergothioneine, Canavanine, S -(carboxymethyl)- A cysteine, a glycine, a glutamine, 
Glutamic acid, a sarcosine, cystathionine, a cystine, a cysteine, Cysteic acid, citrulline, beta -(3, 4-dihydroxy 
phenyl)- Alanine, 3, 5-diiodotyrosine, a serine, a taurine, a thyroxine, a tryptophan, A threonine, a norvaline, a 
norleucine, a valine, a histidine, 4-hydroxyproline, A phenylalanine, a proline, homoserine, a methionine, 1 - 
methyl histidine, The polyamino acid which makes a configuration unit at least one sort of amino acid chosen 
from 3 -methyl histidine, a lanthionine, and a leucine, and its derivative, (b) Starch, glycogen, a trichosanthes 
seed, a laminaran, a dextran, Polysaccharide, such as an inulin, levan, curdlan, and a pullulan, a carboxymethyl 
cellulose, Polysaccharide derivatives, such as hydroxypropylcellulose and hydroxyethyl cellulose, (c) A 
polyethylene glycol, a polypropylene glycol, a polytetramethylene glycol, An alkyl polyethylene glycol, an 
alkenyl polyethylene glycol, A polyethylene glycol alkyl ether, the polyethylene-glycol alkenyl ether, An alkyl 
polyethylene glycol alkyl ether, the alkyl polyethylene-glycol alkenyl ether, An alkenyl polyethylene glycol 
alkyl ether, the alkenyl polyethylene-glycol alkenyl ether, An alkyl polypropylene glycol, an alkenyl 
polypropylene glycol, Polypropylene-glycol alkyl ether, the polypropylene-glycol alkenyl ether, Alkyl 
polypropylene-glycol alkyl ether, the alkyl polypropylene-glycol alkenyl ether, Alkenyl polypropylene-glycol 
alkyl ether, the alkenyl polypropylene-glycol alkenyl ether (as an alkyl group and an alkenyl radical) A carbon 
number from 1 to 8 Polyvinyl alcohol and its derivative, and (d) and (A) vinyl alcohol, (B) The thing of the 
Nonion nature can be used out of the polyvinyl alcohol system copolymer which makes a constituent at least 
one sort chosen from a vinyl formal, a vinyl acetal, the vinyl isobutyl ether, and vinyl pyrrolidone. The additive 
addition which has such biodegradability has the range desirable to the dispersibility of the particle in a CMP 
abrasive material and sedimentation prevention, and a pan below the 1000 weight sections from the relation 
between a polish blemish and an additive addition more than the 0.01 weight sections to the cerium oxide 
particle 100 weight section. Moreover, as for the molecular weight of the additive which has biodegradability, 
100-500,000 are desirable, and 1,000-50,000 sire desirable. It is because viscosity becomes high and the 
preservation stability of a CMP abrasive material falls, when the molecular weight of an additive is less than 
100, the oxidation silicon film or a silicon nitride film is ground, sufficient polish rate is not obtained but the 
molecular weight of an additive exceeds 500,000. 

[0015] Since a cerium oxide particle will not condense if saved as a CMP abrasive material which divided the 
cerium oxide slurry which consists of a cerium oxide particle, a dispersant, and water, and the addition liquid 
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which consists of the additive and water which have biodegradability, the increase of preservation stability, 
generating prevention of a polish blemish, and stabilization of a polish rate are obtained, and it is desirable. In 
case a substrate is polished by the above-mentioned CMP abrasive material, the approach of supplying addition 
liquid on a turn table independently with a cerium oxide slurry, and mixing it on a turn table, or mixing with a 
cerium oxide slurry just before polish, and supplying on a turn table is taken. 

[0016] Although the CMP abrasive material of this invention may use the above-mentioned CMP abrasive 
material as it is, it can add additives, such as N,N-diethylethanolamine, N,N-dimethylethanolamine, and 
aminoethylethanol amine, and can be made into a CMP abrasive material. 

[0017] As the production approach of an inorganic insulator layer that the CMP abrasive material of this 
invention is used, a low voltage CVD method, a plasma-CVD method, etc. are mentioned. The oxidation silicon 
film formation by the low voltage CVD method is oxygen:02 as mono-silane:SiH4 and a source of oxygen as a 
source of Si. It uses. This SiH4-02 It is obtained by making system oxidation reaction perform at low 
temperature 400 degrees C or less. Depending on the case, it heat-treats at 1000 degrees C or the temperature 
not more than it after CVD. When [ at which surface flattening by the elevated-temperature reflow is attained ] 
doping Lynn:P to accumulate, it is SiH4-02-PH3. It is desirable to use system reactant gas. A plasma-CVD 
method has the advantage which can perform the chemical reaction which needs an elevated temperature at low 
temperature under the usual thermal equilibrium. Two, a capacity-coupling mold and an inductive-coupling 
mold, are mentioned to a plasma evolution method. As reactant gas, they are SiH4 and TEOS-02 which used 
for the source of Si the SiH4-N2 O system gas which used N2 O as a source of oxygen, and a tetra-ethoxy 
silane (TEOS) as a source of Si. System gas (TEOS-plasma-CVD method) is mentioned. 250 degrees C - 400 
degrees C and reaction pressure have [ substrate temperature ] the desirable range of 67-400Pa. Thus, elements, 
such as Lynn and boron, may be doped by the oxidation silicon film of this invention. Silicon nitride film 
formation according to a low voltage CVD method similarly is ammonia:NH3 as dichloro silane:SiH2 C12 and 
a nitrogen source as a source of Si. It uses. This SiH2 C12-NH3 It is obtained by making system oxidation 
reaction perform at a 900-degree C elevated temperature. A plasma-CVD method is NH3 as SiH4 and a 
nitrogen source as a source of Si as reactant gas. Used SiH4-NH3 System gas is mentioned. Substrate 
temperature has 300 degrees C - desirable 400 degrees C. 

[0018] The substrate with which the oxidation silicon membrane layer or the silicon nitride membrane layer was 
formed as a substrate on semi-conductor substrates, such as a circuit element, a semi-conductor substrate of the 
phase where the circuit pattern was formed, and a semi-conductor substrate of the phase where the circuit 
element was formed, can be used. By grinding the oxidation silicon membrane layer or silicon nitride 
membrane layer formed on such a semi-conductor substrate by the above-mentioned CMP abrasive material, 
the irregularity of an oxidation silicon membrane layer front face can be canceled, and it can consider as a 
smooth field over the whole semi-conductor substrate surface. Moreover, it can be used also for shallow trench 
separation. In order to use it for shallow trench separation, it is required for the ratio of an oxidation silicon film 
polish rate and a silicon nitride film polish rate, and an oxidation silicon film polish rate / silicon nitride film 
polish rate to be ten or more. In case this ratio has the small difference of an oxidization silicon film polish rate 
and a silicon nitride film polish rate and carries out shallow trench separation less than by ten, it is because it 
becomes impossible to stop polish by the position. When this ratio is ten or more, the polish rate of a silicon 
nitride film becomes still smaller, and a halt of polish becomes easy, and it is suitable by shallow trench 
separation. Moreover, in order to use it for shallow trench separation, it is required at the time of polish for there 
to be little generating of a blemish. Here, the common polish equipment which has an electrode holder holding 
a semi-conductor substrate and the surface plate (the motor which can change a rotational frequency is attached) 
which stuck abrasive cloth (pad) as equipment to grind can be used. As abrasive cloth, a common nonwoven 
fabric, foaming polyurethane, a porosity fluororesin, etc. can be used, and there is especially no limit. 
Moreover, it is desirable to perform recessing in which a CMP abrasive material accumulates to abrasive cloth. 
The pressure which the rotational speed of a surface plate has the desirable low revolution of 200 or less rpm so 
that a semi-conductor substrate may not jump out, and is put on a semi-conductor substrate although there is no 
limit in polish conditions is lkg/cm2 so that a blemish may not occur after polish. The following is desirable. 
While grinding, a slurry is continuously supplied to abrasive cloth with a pump etc. Although there is no limit in 
this amount of supply, it is desirable that the front face of abrasive cloth is always covered by the slurry. 
[0019] the semi-conductor substrate after polish termination — a stream — it is desirable to make it dry, after 
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discarding the waterdrop which adhered on the semi-conductor substrate after washing in inside using the spin 
dryer etc. well. Thus, after forming the Shache Law trench by which flattening was carried out, by forming 
aluminum wiring on an oxidation silicon insulator layer layer, using the above-mentioned CMP abrasive 
material after forming an oxidation silicon insulator layer by the above-mentioned approach again, and grinding 
between the wiring and on wiring, the irregularity on the front face of an insulator layer is canceled, and it 
considers as a smooth field over the whole semi-conductor substrate surface, this process — predetermined 
number ******** — by things, the semi-conductor of a desired number of layers is manufactured. When 
actually grinding, by eight or less pH, the charge of an oxidation silicon membrane layer front face was charged 
in negative, and the charge of a silicon nitride membrane layer front face is just charged. Therefore, if the 
anionic additive of biodegradability used by this invention is used, an anionic additive with negative charge 
sticks to a silicon nitride membrane layer with positive charge preferentially, by reducing the polish rate of a 
silicon nitride membrane layer, an oxidization silicon film polish rate / silicon nitride film polish rate will 
increase, and it will be thought that it becomes suitable according to shallow trench separation. 
[0020] The CMP abrasive material of this invention not only in the oxidation silicon film formed in the semi- 
conductor substrate Inorganic insulator layers, such as oxidation silicon film formed in the patchboard which 
has predetermined wiring, glass, and silicon nitride, Inorganic electric conduction film, such as optical glass, 
such as photo-mask lens prism, and ITO, The optical integrated circuit, the optical switching element, and 
optical waveguide which consists of glass and a crystalline substance ingredient, Semi-conductor single 
crystals, such as single crystals for optics, such as an end face of an optical fiber and a scintillator, a solid-state- 
laser single crystal, a sapphire substrate for blue laser LED, SiC and GaP, and GaAS, the glass substrate for 
magnetic disks, the magnetic head, etc. can be ground. 
[0021] 

[Example] Next, an example explains this invention. 

(Production of a cerium oxide particle) 2kg of carbonic acid cerium hydrates was put into the container made 
from platinum, and about 1kg of powder of a yellowish-white color was obtained by calcinating in 2-hour air at 
700 degrees C. When phase identification was performed for this powder with the X-ray diffraction method, it 
checked that it was cerium oxide. It mixed with deionized water so that it might become 10 % of the weight of 
cerium oxide powder, and grinding processing was carried out for 120 minutes by 1400rpm using the 
horizontal-type wet super-microdispersion grinder. The cerium oxide particle was obtained by drying the 
obtained polish liquid at 1 1 0 degrees C for 3 hours. Observation according [ this cerium oxide particle ] to a 
transmission electron microscope showed that particle diameter is lOnm - 60nm and that the results of the 
specific-surface-area measurement by the BET adsorption method were 39.5m2 / g further. 
[0022] (Production of a cerium oxide slurry) 3g (40 % of the weight) of poly acrylic acid ammonium salt water 
solutions and 2372g of deionized water of molecular weight 10,000 which copolymerized 125g of cerium oxide 
particles and the acrylic acid which were produced by the above-mentioned approach, and the methyl acrylate 
by 3:1 were mixed, and ultrasonic distribution was performed, stirring. An ultrasonic frequency is 40kHz and 
distributed in distributed time amount 10 minutes. The obtained slurry was filtered with the 0.8-micron filter, 
and 2% of the weight of the cerium oxide slurry (A-l) was obtained by adding deionized water further. pH of a 
cerium oxide slurry (A-l) was 8.5. When the laser diffraction type particle-size-distribution meter investigated 
the particle size distribution of a cerium oxide slurry (A-l), it turned out that mean particle diameter is as small 
as 0.20 micrometers. Moreover, the particle 1.0 micrometers or less was 95.0%. 

[0023] (Production of addition liquid) 990g of deionized water was added to polyethylene-glycol lOg of 
molecular weight 5,000, and the addition liquid containing 1% of the weight of a polyethylene glycol was 
obtained. 

[0024] (Polish of an insulator layer layer) An insulator layer side is turned down, a silicon wafer with a diameter 
[ in which the oxidation silicon film produced by the TEOS-plasma-CVD method was formed ] of 125mm is set 
to the electrode holder which stuck the adsorption pad for substrate installation on the surface plate which stuck 
the scouring pad made of porosity urethane resin, and polish loads are 300 g/cm2. Weight was carried so that it 
might become. While the nozzle was adjusted and an above-mentioned cerium oxide slurry (solid content: 2 % 
of the weight) and addition liquid were dropped on the surface plate so that it might become 1 liquid just before 
delivery and a surface plate at the rate of 25 ml/min respectively, the surface plate was rotated for 2 minutes by 
40rpm, and the insulator layer was ground. The wafer after polish was removed from the electrode holder, a 
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stream is sufficient and the ultrasonic washing machine washed for 20 more minutes after washing. The spin 
dryer removed waterdrop after washing and it was made to dry for 10 minutes with a 120-degree C dryer. Using 
optical interference type thickness measurement equipment, the thickness change before and behind polish was 
measured, and the polish rate was calculated. The silicon nitride film which similarly was produced with the 
low voltage CVD method instead of the oxidation silicon film produced by the TEOS-plasma-CVD method was 
ground on the same conditions, the thickness change before and behind polish was measured, and the polish rate 
was calculated. Moreover, it turned out that the silicon nitride film produced from the result of thickness 
measurement with the oxidation silicon film and low voltage CVD method which were produced by the TEOS- 
plasma-CVD method has thickness of homogeneity over the whole wafer surface. Moreover, in the visual 
observation under the light source of a mercury-vapor lamp, the blemish was not seen on an insulator layer front 
face. 

[0025] (Assessment of biodegradability) Assessment of the biodegradability of an additive is JIS. K It carried 
out according to 6950. To the glass culture flask (300ml) equipped with view let, 200ml of active sludge 
suspension, 0.8ml (K2 HPO4:0.46%, and Na2 HP04 and 12H2 - 0:1.16%) of mineral salt liquid MgS04 and 
7H2 0:0.05%, FeC13 and 6H2 0:0.01%, CaC12 and 2H2 0:0.005%, and NH4 Cl:0.1%, 1ml of sample **** 
was added and the decomposition trial was performed at 25 degrees C using the BOD measuring device 
equipped with the thermostat. BOD (biochemistry-oxygen demand) was measured with time for about 28 days. 
In order to amend the BOD value change by fluctuation of atmospheric pressure, the value which deducted 
blank value was made into the true BOD value. Whenever [ biodegradation ] was computed as /(true BOD 
value) (theoretical oxygen demand) xlOO. 

[0026] As shown in an example and the example table 1 of a comparison, a cerium oxide slurry and addition 
liquid were prepared, the CMP abrasive material was produced, and the insulator layer layer was ground. The 
result is shown in a table 1 . The biodegradability of the additive contained in the CMP abrasive material by this 
invention is understood that it is good and waste fluid processing is easy so that clearly from a table 1 . 
Moreover, it is possible for there to be no blemish and to grind a substrate, and by using the CMP abrasive 
material of this invention and the polish approach of a substrate shows that the polish approach of the substrate 
which used the CMP abrasive material which makes the ratio of an oxidation silicon film polish rate / silicon 
nitride film polish rate ten or more, and these CMP abrasive material is acquired. 
[0027] 
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[0028] 

[Effect of the Invention] Waste fluid processing is easy for a CMP abrasive material according to claim 1 , and it 
is used suitable for the polish approach used for a semiconductor device manufacturing technology. A CMP 
abrasive material according to claim 2 does so effectiveness according to claim 1 , and becomes possible [ there 
being no blemish and grinding polished surfaces-ed, such as an oxidation silicon insulator layer, at a high speed 
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further, ]. A CMP abrasive material according to claim 3 is excellent in the point of having improved 
preservation stability further. The CMP abrasive material according to claim 4 is suitable for shallow trench 
separation at the point which makes the ratio of an oxidation silicon insulator layer polish rate and a silicon 
nitride insulator layer polish rate ten or more further. The polish approach of a substrate according to claim 5 is 
excellent in there being no blemish and grinding the polished surface-ed of a substrate, and is used suitable for 
the polish approach used for a semiconductor device manufacturing technology. 



[Translation done.] 
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PROBLEM TO BE SOLVED: To obtain a polishing agent for CMP, which can be easily disposed of when it 
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scratching, and can show a ratio of the rate of polishing a silicon oxide film to that of polishing a silicon nitride film 
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